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AV-165s

B.Sc, (Part-I) Semcster-I Ex.miDrtion
MATTIEMATICS

Pxper-Il
(Diffcrcutial & Intcgral Calculus)

Time : Thrcc Hoursl [Maximum Marku : 60

Note :-(l) Question No. I is compulsory Attempt once.

(2) Attempt one question from each unit.

Choosc t}e correct altematives (l mark each) :-
I(i) Ler f(x, = sin . x ;0

=0 , x=0

Then f(x) has disco.tinuity of _ _ at x = 0.

(a) TlpeJI (b) Ordinary

(c) Rernorable (d) None of thcsc

(ii) Let f(x) = [x] = geatest positive integer not greater than x,

then Iinlf(x) =

(a) 0 (b) I
' G) 2 (d) does not exist

(iii) If y - (2x - 3)' thcn y. - _.
(a) t92 O) (2x 3)

(c) 192(2x 3) (d) 0

(iv) A function f(x) has a derivative al x = xo iff _.
(a) f'(xo-) : r (\ ) @) f'(x"-) +f (x, )
(c) f' (xo-) : f (xo ) I f (x") (d) None of thesc

(v) Ifa real lirnction fdefined on [4 b] is :

(l) Continuous on [4 b]

(2) Differentiable on (a, b)

then there is at least one point c € (a, b) such fiat f1c.): *!tp. tt is statement of

(a) Rolle'stheorern O) I-agrange's mean value theor€m

(c) Cauchymcan value theorem (d) Nonc ofthese
(vi) The series of(x): sin x is :

l0

(a) *-r*r- (b) l- zl* 4!

wP7.-8233

(.)
l! (d) "3! *t*

(Co d.)I
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(vii) If f(x. r'l - \r - )Yy t' tlcnl.
(a) 1 (t) 2

(c) 3 (d) 4

(vin) If(x.y)= I +logx hgv+7 then f(x, y) is homogeneoLrs of degree-.
x)

(a) I O) I

(ct 2 (d) -2
(ix) l,et f(x) be continuous a-od norl-negalive on Ia, bl. Then the area A bounded by the curve

y'= f(x), the x-aris and two ordinates x: a, x = b is A: 

-.(a.r (b) ydxj

I

I

i(c) xdy (d) rdv

(x) The process offinding the lcngth of arc ofa curve by dellnite integral is known as :

(a) Quadrature (b) tjnificaion

(c) Rectilication (d) None ofthese

UNI'I'-I
2. (a) 11' lim l(x) = l, then f is bouldcd oD some deleted ncighbourhood of xo, prove this. 3

O) Show tllat

(r) Let f(x) =

2xr-xr 8x r ?

xl 1 3

(c) Discuss thc continuity of thc l'unction f(x) : (x a) sin (x uy, x * a

:0
atpointx:a.

(p) If tim f(x) exisls, thcn il is unique. Prove this

stn

. x: a.

4

43

1

xl/x(q) Show that limf(x)does nol exist, if f(x)- I

1 0

x?:0

x=0
, sho'ff that f(x) has rernovable discontinuity at x - 0

0

UNIT N

(a) Show $ar f(x) - xr is dilfercntiable in 0 < x I 2.

3
)

I(b) Find y" for y - tanr

(c) .11:If y = x" log x, then sho! $1t y" 1:

wPZ--8211 (Conld.)
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(P)

(q)

G)

5 Prove that

7

8. (a) lf u=

"".[-L- " I,-rllogx x ll 2 3

3If y = cos x.cos 2x.cos 3x, find %.

If Y = gasor, Prove that :

fl x'?lv - - (2n+l txv (n?+az)v =0 4

6

IINIT_III
(a) If f and g are contiouous rcal functions on [a, b] which art dilferentiable in (a, b), then

therc is a point c€(a, b) such ,h", #',qL# = H. whcre g(a) + s(b r and 1'(x), g'(x)

arc not simultaneously zero. 4

(b) Verify Lagrange's mean value theorem for f(x) : log x in [, e]. 3

I

{c) Expand sin x in power of 1x ,n ). 3

1p) Verily thc truth of Rolle's ,t 
"o."1, 

fo, t(x) : x: + x 6in[3.2]. 4

(q) Expand tanrx in powcru of 1l

4 )

G) lff is dificrentiable on (a b) urd f(x) > 0, V x€(a, b) then prove that fis mooorone increasing

on (a, b). 3

UMT_IV

l

x'+y7+22
, x2 +y2 +* +0, show that u- + ur_., + u- = 0

O) If u = lix, y) is a homogeneous differentiable function of degrcc n in x. y then

xu, I yu,: nu. Prove this. 4

(c) lf 7,:f(x, y) and x : r cos 0, y : r sin 0, then show that :

I+1
r

tu.

I )
Az
q

\' ( a,\' (

J 
=l.4.].[e7.

60 3

3

)

9. (p) lf u - (x + ay) + g(x ay), show that ury: a'?u..

.l

3(r) lf z : (x']-y'?), show that. yz, + xz.y: O

3wl,z 8213 (Contd.)

I

[r] -'l] t nul It hn)ul(q) lf u - -*" {lt,l}. theo show thar xru-t 2xy1., , ir"=1;"U; '-'; "J
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10. (a)

1t.

(r) Inle$ate

r.) 4x + 2x')
Find the valuc Jlr* - ;- 

o*

I \I'T-V

n ln 3

n n2 -], n is odd

l

12 i')

rhl Prove rhar f.;n'' a' - t-{ - d- - " ---L lj
J - J--- - n n 2

lln n ls cven

4

(c) Calculate rhc area ol .llip"e ", , io. - t 3

.lnl
{p) rf rn= Jsin'xdx then l"- :sin' \cosx+: 1.). 4

(q) Fi[d the length of thc iuo of thc equiangular spiral r = ae€'"" between ihe points foi which

the radii vectors arc r, and rr. 3

,lx l

.1wP7. i2ll 625
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